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Abstract: To understand the degeneration of unfertilized aposporous embryo sac in an aposporous species Pennisetum squa- 


mulatum, the central cell in the unfertilized embryo sac was characterized ultrastructurally . The most prominent sign of de- 


generation is that the central cell nucleus produced nuclear vacuoles . These nuclear vacuoles can be classified into single- 


and double- layered types . Single-layered nuclear vacuoles are found in the cytoplasm, while the double-layered are inside 


the nucleus . There are two ways to produce nuclear vacuoles . One is that the outer membrane of the nuclear envelope dis- 


tends towards the cytoplasm to form nuclear vacuoles ; and the other is the double-layered nuclear envelope derives vacuoles 


by depressing inwards . Nuclear envelope types are in relation to the ways they are produced . All nuclear vacuoles absorb 


cytoplasm or nuclear matrix, and trap organelles such as mitochondria . 
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Fig .1 Aposporous embryo sacs in Pennesetum squamulatum at anthesis 


A . 1 day before anthesis, showing a mature embryo sac consisting of an egg (E), a synergid (Sn) and polar nuclei (N); B .At anthesis, showing egg cell 
(E) and polar nuclei (N) in an embryo sac at chalazal end; C-E . At anthesis, showing egg (E), synergid (Sn), or secondary nucleus (N) in embryo sac 


near micropylar end; F .1 day after anthesis, showing egg (E), synergid (Sn) and disappearance of polar nucleus in the embryo sac near miropylar end . 
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Fig .2 Egg cell of unfertilized aposporous embryo sac in Pennisetum squamulatum at anthesis 


N: nucleus; M: mitochondria; P: plastids; ER: endoplasmic reticula . 
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Fig .3 Nuclear vacuoles production from central cell of unfertilized aposporous embryo sac in Pennisetum squamulatum at anthesis 


A . Outer and inner membranes (NEo, NVi) separate, producing nuclear vacuoles (NV); B . Showing nuclear vacuoles (NV) . A nuclear vacuole forma- 
tion just begins (arrow) ; C . Highlighting similarity between vesicles (V) in cytoplasm and outer membrane-derived nuclear vacuole (NV) in area marked 
as 1 in A . Mitochondria (M) are in nuclear vacuoles; D . Highlighting a two membrane-bounded nuclear vacuole (NV) shown in C; E . Highlighting de- 
velopment of a two membrane-bounded nuclear vacuole (NV) marked with 2 in A .Note nucleus (N), nuclear evelope (NE), out membrane (NEo) , mi- 


tochondria (M), and plastids (P) . 
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